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1.0  INTRODUCTION 

 

 Purpose of Study and Relative History 

The master water distribution system basis of design report (BOD) for Reata Ranch was originally 

developed by SKG Enterprises, Inc. on August 24
th

, 2012 (Reference 1 and Appendix B). This Water 

BOD report was approved by the City of Scottsdale under case number 3902-12 on September of 2012.  

Further, the proposed offsite waterline, along Rio Verde Drive, was designed as a part of Water Master 

Plan (Hunn & Associates, Inc.) by GTA Engineering Inc. on April 25
th

, 2001 (Reference 2), which was 

also City approved. Since the approval of the Rio Verde waterline design and the SKG water BOD report, 

the proposed development of Reata Ranch has undergone slight lot layout configuration changes, while the 

intent of the original design is still maintained. 

The purpose of this addendum is to present the most recent proposed onsite water system’s layout within 

the Reata Ranch development as has recently been approved by the City of Scottsdale Development 

Review Board under case number 2-PP-2014 and to demonstrate that the development of Reach Ranch 

(with its new and revise lot configuration) still meets the water design standards in accordance with the 

City of Scottsdale’s Design Standards and Policy Manual. 

 

 Location of Study 

Reata Ranch is a proposed master planned development bounded by 136th to 128th Streets (east-west-

direction) and Rio Verde Drive to Pinnacle Vista Drive (north-south-direction) and is situated in a portion 

of the north half of Section 36, Township 5 North, Range 5 East of the Gila and Salt River Base and 

Meridian, Maricopa County, Scottsdale, Arizona (Exhibit 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Exhibit 1 – Location Map 
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2.0   EXISTING INFRASTRUCTURE 

 

Currently, there is no existing water main along the perimeter of the site. The closest existing water line to 

Reata Ranch is located within the vicinity of Rio Verde Drive and 120
th

 Street. A proposed 16-inch water 

main is planned along Rio-Verde Drive from 120
th

 Street (connecting into the existing main) to 128
th

 

Street (Reference 2) and a 12-inch water main from 128
th

 Street to 136
th

 Street. In addition to the proposed 

Rio Verde water main, additional water lines are also proposed as follow: 

 12-inch water main along 128
th

 Street, 

 12-inch water main along 132
nd

 Street, 

 12-inch water main along 136
th

 Street, and 

 Pressure Reducing Valve (PRV) at 128
th

 Street 

  

 

 

3.0   ONSITE WATER DISTRIBUTION SYSTEM 

 

The proposed water distribution infrastructure for the Reata Ranch development will consist of two 

components: 

1. Offsite water main along Rio Verde Drive, 128
th

 Street, 132
nd

 Street and 136
th

 Street, and 

2. Onsite water distribution system 

 

It is currently anticipated that entire Reata Ranch site grading and infrastructure activities be constructed at 

one time. This construction plan was a result of balancing earthwork grading activity to mitigate potential 

earthwork import or export. In order to maintain flexibility to close-out of some parcels while the rest of 

the parcels are still under construction, the design team has elected to submit improvement plans via seven 

separate cover sheets labeled as Parcels “A” through “G”. The final plat for the development is; however, 

planned to be submitted as one complete final plat document (as opposed to seven separate plats). It should 

be noted; however, that all seven parcels are planned to be submitted to the City of Scottsdale for review at 

the same time. Associated with seven separate plans submittals, this water BOD report was prepared as a 

one document (not seven separate documents) with the understanding that the entire water system will be 

constructed at one time. The water hydraulic model has been prepared as one complete system to be 

constructed at one time. However, in case where one parcel should be closed-out while the rest of the 

infrastructure is still being constructed, the following table has been prepared to demonstrate which parcel 

can be closed-out “as a standalone parcel” and which parcel is dependent on others relative to water, 

sewer, and access. It is implied that the offsite water distribution system will be constructed prior to any 

onsite line installation (See Exhibit 2). It should be noted herein that the intent of the table below is not to 

suggest the project will be phased, relative to infrastructure construction, but rather which parcel can be 

closed-out while others are still being under construction. 

 

  Table 1 – Parcel Infrastructure Dependency 

1 CLOMR 

channel grading 

Channelization grading of wash and area directly adjacent to wash. 

Installation of drainage structures within the wash to comply with the 

FEMA-CLOMR application. The only utility to be installed with this 

construction activity is water line and potentially dry-utility sleeves 

under the drainage structures. 

These plans will also include channel erosion protection and channel re-

vegetation plans. 

Sequence 
Number 

Activity Description of Construction Work 
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2 Offsite 

Improvements 

Construction of offsite improvements will consist of: 

1. 136
th

 Street: roadway, 12” water, and 4” sewer force main 

2. 132
nd

 Street: roadway and 12” water 

3. 128
th

 Street: roadway and 12” water 

4. Rio Verde Drive: right & left turn lanes 

5. Rio Verde Drive: 12” & 16” water line 

6. Rio Verde Drive: 4” sewer force main 

These plans will also include storm-drain related construction, re-

vegetation plans, landscape & irrigation, and dry utilities. 

3 Parcel “E” Residential subdivision with access drive off Rio Verde Drive. 

Secondary access will be toward 132
nd

 Street (north of Parcel “C”) since 

the channel grading will be 100% completed prior to completion of 

Parcel “E”; therefore, a graded access will be available from Parcel; “E” 

to 132
nd

 Street. Water will have 2 sources, the 1
st
 is via Rio Verde Drive 

and the 2
nd

 is via 6” water line parallel to the force main connecting into 

136
th

 Street. Sewer is available all the way to the lift station.   Parcel “E” 

is a “standalone parcel” that can be closed-out independent of any other 

parcel. 

4 Parcel “C” Access is through Rio Verde and 132
nd

 Street (2 access points). Water 

will have 3 sources (Rio Verde, 136
th

 Street, and 132
nd

 Street).  Sewer is 

gravity through Parcel “E”. Parcel “C” depends on Parcel “E” for sewer 

outfall and therefore, cannot complete its “certificate of occupancy” 

status prior to Parcel “E” sewer line construction completion. 

5 Parcel “G” Access is through Rio Verde and 136
th

 Street (2 access points). Water 

will have 2 sources (Rio Verde and 136
th

 Street).  Sewer is gravity all 

the way to the lift station. Parcel “G” is a “standalone” parcel that can 

be closed-out independent of any other parcel. 

6 Parcel “F” Access is through Rio Verde and 136
th

 Street (2 access points). Water 

will have 3 sources (Rio Verde, 136
th

 Street, and 132
nd

 Street).  Sewer is 

gravity through Parcel “G”. Parcel “F” depends on Parcel “G” for sewer 

outfall and therefore, cannot complete its “certificate of occupancy: 

status prior to Parcel “G” sewer line construction completion. 

7 Parcel “B” Access will be through 132
nd

 Street and 128
th

 Street (2 access points). 

Access to 128
th

 Street will be through the graded portion of the CLOMR 

wash grading activity in sequence number 1 above. The channel grading 

will be 100% completed prior to completion of Parcel “B”; therefore a 

graded access will be available to 128
th

 Street. Water will be via 2 

sources (132
nd

 Street and 128
th

 Street) which means that Parcel “A” 

water line must be installed with Parcel “B” to create the 2
nd

 water 

source for Parcel “B”. Also Parcel “B” sewer outfall depends on Parcels 

“E” and “C”. Therefore Parcel “B” cannot be completed without Parcels 

“E”, “C”, and “A”.     Parcel “B” & “A” will be submitted and 

constructed together. 

8 Parcel “A” Access will be through 132
nd

 Street and 128
th

 Street (2 access points). 

Water will have 2 sources (128
th

 Street and 132
nd

 Street). Sewer outfall 

will be through Parcels “B”, “C”, and “E”. Therefore, Parcel “A” is 

depends on parcels “B”, “C”, and “E” to function. Parcel “A” cannot be 

completed without Parcels “B”, “C”, and “E”.      

Parcel “B” & “A” will be submitted and constructed together. 
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9 Parcel “D” Access is through Rio Verde, 136
th

, and 132
nd

 Street (3 access points). 

Water will have 3 sources (Rio Verde, 136
th

 Street, and 132
nd

 Street).  

Sewer is gravity through Parcel “E”. Parcel “D” depends on Parcel “E” 

for sewer outfall and 2
nd

 source water connection. Therefore, cannot 

complete its “certificate of occupancy” status prior to Parcel “E” 

construction completion. 

10 Final Plat Final plat will be prepared is one complete documents and be submitted 

“as reference” with each parcel submittal. 

See Exhibit 2 for parcel configuration layout 

 

 

The onsite water distribution system facility will entail the installation of the following: 

 

 Onsite water distribution system consisting of 8-inch and 12-inch, water lines. 

 6-inch water line to create looping system at two locations. 

 All water line shall be of ductile iron pipe material. 

. 

The proposed onsite distribution system design intent is to maintain pressure to range from an upper 

limit of approximately 120 pounds-per-square-inch (psi) to a lower limit of 50 psi limit at the highest 

end of the development’s pressure zone. The lower limit could drop to as low as 30 psi during fire flow 

demand. 

 

The water distribution system described in this report consists of ultimate buildout scenario where the 

water system model considered the entire developments of the Reata Ranch. The water infrastructure 

sizes for Reata Ranch development were based on this “ultimate buildout” scenario.   

 

 

 

 

3.1   ULTIMATE BUILDOUT 

 

Ultimate build-out is a final build-out scenario and includes the entire development areas of all 7 parcels 

and all offsite infrastructure improvements. As such, the ultimate build-out water model was prepared to 

include the entire Reata Ranch developments. 

 

The proposed 12” D.I.P. along East Running Deer Trail connecting 128
th

, 132
nd

, and 136
th

 streets and 8” 

D.I.P. for the remaining streets within the master planned development of Reata Ranch project is to 

deliver potable water and fire protection to the farthest of the development. Exhibit 3 illustrates the 

general layout of the water system infrastructure for each of the parcel development. 

The table below outlines the projected water demand for the proposed Reata Ranch Ultimate build-out 

scenario. It describes the water demand in terms of average daily demand, maximum day demand and 

peak hourly demand. 
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Table 2 – Water demand calculation for Ultimate Build-out Scenario 

 
Design Criteria: 

     1. Average Daily Demand for Residential = 485.6 gpd per unit     
2. Average Daily Demand for Resort town homes = 485.6 gpd per unit   
2. Average Daily Demand for Developed Open Space - Parks = 1786 gpd per acre 

2. Max Day Demand = 2 X Avg Daily Flow         
3. Peak Hour Demand = 3.5 X Avg Daily Flow       
4. Fire Flow = 1000 gpm for single family residential       
5. Fire Flow = 2500 gpm for Resort         
6. Offsite Water Demand was computed assuming that the surrounding Parcels are zoned as R1-130. Since Reata Ranch is 220acres, the adjoining 

Parcels of 420 acres is expected to develop 140 potential residential lots. Parcel to the east (Wildcat Ridge/Scottsdale National/ Scottsdale 

Appendage) is expected to develop 142 lots. 
 

      

 

 

The City of Scottsdale has approved the proposed water distribution system along Rio Verde Drive 

consisting of 16" and 12" mains (Ref. 1 and 2). This approved water system will be the main domestic 

and fire flow water sources for the proposed development of Reata Ranch. A hydraulic water model 

for this water system was also previously prepared and City approved on May 7, 2001 (Ref. 5).  

Excerpt from this water model report is included in Ref. 3 of this report. The available water flow and 

pressure are summarized in Table-3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type 
 

1 

Acres 
 

2 

DU/Ac 
 

3 

Units 
 

4 

Demand 
Per Unit 

 
5 

Ave. 
Daily 

Demand 
(gpd) 

 
6 

Max 
Daily 

Demand 
(gpd) 

 
7 

Peak Hourly 
Demand (gpd) 

 
8 

Parcel A 17.9 3.5 36 485.6 17,482 34,963 61,186 

Parcel B 20.5 3.5 40 485.6 19,424 38,848 67,984 

Parcel C 26.3 3.5 63 485.6 30,593 61,186 107,075 

Parcel D 24.7 3.5 37 485.6 17,967 35,934 62,885 

Parcel E 16.6 3.5 24 485.6 11,654 23,309 40,790 

Parcel F 22.3 3.5 78 485.6 37,877 75,754 132,569 

Parcel G 20.6 3.5 50 485.6 24,280 48,560 84,980 

Equestrian Center 
& Club House 

 
15.3 

 
- 

 
- 

 
1,786 

 
27,322 54,644 95,627 

Offsite - South of Property 420 3 140 485.6 67,984 135,968 237,944 

Offsite - East of 136th Street 420 3 142 485.6 68,955 137,910 241,343 
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Table 3 – Pressure at tie in locations 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Ultimate build-out scenario, all the parcels (Parcels “A” through “G”) are considered for 

Hydraulic Analysis, the results of which are included in Section 5. 

 

Demand assigned at each of the junctions is summarized in Appendix A for Ultimate Build-out 

Scenario. 

 

 

4.0   WATER SYSTEM DESIGN PARAMETERS 

 

The design parameters used to calculate the water demand for this development are presented in the 

table below. 

 

Table 4 - Summary of Water System Design Parameters 

 
                    GPM = gallon per minute 

GPD = gallon per day 

Water Design parameters obtained from City of Scottsdale, "Chapter 6 Potable Water System Design, Design Standards and 

 Policies Manual", Dated August 2008. 

 

 

Node # 
 

1 

Near 
 

2 

Flow 
(GPM) 

 
3 

Pressure 
(psi) 

 
4 

210 128
th
 Street 299.56 55.00 

212 East of 128
th
 Street 299.56 63.46 

220 West of 132
nd

 Street 299.56 80.45 

224 136
th
 Street 299.56 91.11 

Criteria 
Parameters 

 

Average Single-family Residential Demand
 

485.6 GPD per dwelling unit 

Resort Development Demand 485.6 GPD per unit 

Residential Fire Flow  1,000 GPM, 4 hour Duration 

Commercial Fire Flow (Resort)
 

2,500 GPM, 4 hour Duration 

Velocity Range 

Water pipe material 

Allowable pipe sizes (inches) 

0 to 5 foot-per-second 

Ductile Iron Pipe 

8” and 12” 

Peak Day Peaking Factor 2.0 times average day demand 

Maximum Hour Peaking Factor 3.5 times average day demand 
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5.0   HYDRAULIC ANALYSIS 

 

This report provided the water hydraulic analysis for ultimate build-out development scenario. The 

model is analyzed for 4 independent demand scenarios: 

 

1 Average Day Demand; 

2 Maximum Day Demand; 

3 Peak Hour Demand; and 

4 Maximum Day + Fire Flow Demands 

 

The hydraulic system is modeled for “steady state analysis” using Bentley WaterCAD V8i software. Fire 

flow analysis is performed for all the nodes to meet the fire demand. Based on the model results, the 

proposed water infrastructure is found to be adequate to meet ultimate buildout domestic and fire 

demands, and serve as a reliable source of water supply for the entire development. The hydraulic model 

analysis results and corresponding demand patterns, with the proposed water system diagram of the 

ultimate buildout scenario for steady state analysis is presented in Exhibit 4 of this report. The following 

summarizes the water distribution system design criteria under these four scenarios. 

 

 The Hazen-Williams "C" for ductile iron pipe is 120. 

 Minor losses are ignored. 
 The overall head-loss through the piping networks is low at peak hour demand and at the 

maximum day+fire demand. The maximum and minimum pressures at each junction nodes are 

within the pressure zone range. 

 The upper limit of water pressure shall be on the order of 120 psi. 

 The lower limit of water pressure shall be on the order of 50 psi. 

 The lower limit of water pressure shall be on the order of 30 psi with fire flow. 

 On-site water system distribution will consist of adequate size to deliver the needed flows and 

pressures. 

 Fire Flow analysis for all nodes were conducted based on 1,000-GPM for residential units, and 

2,500-GPM flow for resort parcels, with pressure equal to or greater than 30 psi at all nodes. 

 All pipe material shall be of ductile iron pipe. 

 Hydraulic model output print out is presented in Exhibit 3 of this report. 

 Digital copy of the hydraulic model is attached in a “CD” at the back of this report 

 

 

Table 5 presents a summary of the water demand calculation for each parcel and that of the total site. 

Table 6 presents the calculated scour-depth for the proposed 6” water line segment that will be installed 

under the wash (see Exhibit 3 for water line segment to be installed within a wash). 

 

 

 

 

 

 

 

 

 

 



  

 10 

Table 5 - Summary of Water Demand Calculation for Each Parcel and the Total Site 

 
Parcel No. Junction 

No. 
No. of 
Units 

Average 
Daily Flow 

 (gpm) 

Maximum Day 
Demand 

(gpm) 

Peak Hour 
Demand 

(gpm) 

Maximum 
Day + 

Fireflow 
(gpm) 

A 2 18 6.07 12.14 21.25 1000 

B 

3 18 6.07 12.14 21.25 1000 

4 22 7.42 14.84 25.97 1000 

5 7 2.36 4.72 8.26 1000 

6 11 3.71 7.42 12.98 1000 

C 

7 - - - - 1000 

8 5 1.69 3.37 5.90 1000 

9 8 2.70 5.40 9.44 1000 

10 17 5.73 11.47 20.06 1000 

11 9 3.04 6.07 10.62 1000 

12 11 3.71 7.42 12.98 1000 

13 5 1.69 3.37 5.90 1000 

14 5 1.69 3.37 5.90 1000 

E 

15 3 1.01 2.02 3.54 1000 

16 - - - - 1000 

17 4 1.35 2.70 4.72 1000 

18 8 2.70 5.40 9.44 1000 

19 12 4.05 8.09 14.16 1000 

35 - - - - 1000 

36 - - - - 1000 

27 - - - - 2500 

31   18.97 37.95 66.41 2500 

41 - - - - 1000 

D 

20 7 2.36 4.72 8.26 1000 

21 5 1.69 3.37 5.90 1000 

22 3 1.01 2.02 3.54 1000 

23 5 1.69 3.37 5.90 1000 

24 - - - - 1000 

25 3 1.01 2.02 3.54 1000 

26 14 4.72 9.44 16.52 1000 

F 

28 30 10.12 20.23 35.41 2500 

29 32 10.79 21.58 37.77 2500 

30 16 5.40 10.79 18.88 2500 

40 - - - - 1000 

44 - - - - 2500 

45 - - - - 2500 

G 

32 25 8.43 16.86 29.51 2500 

33 25 8.43 16.86 29.51 2500 

34 - - - - 2500 

42 - - - - 1000 

Continued…. 
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Parcel No. Junction 

No. 
No. of 
Units 

Average 
Daily Flow 

 (gpm) 

Maximum Day 
Demand 

(gpm) 

Peak Hour 
Demand 

(gpm) 

Maximum 
Day + 

Fireflow 
(gpm) 

Offsite 
Demand 

37 47 15.74 31.47 55.08 1000 

38 47 15.74 31.47 55.08 1000 

39 47 15.74 31.47 55.08 1000 

43 142 47.89 95.77 167.60 1000 

 

 

Table 6 – Scour depth for the 6” Water Line Segment under Wash 

 

 

 

Pipe ID Pipe Size Start Node End Node Scour Depth 
Depth of Pipe below 

Proposed Channel Bottom 

P-46 6” J-35 J-36 5’ 7’ 
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EXHIBIT 2 
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Scenario Summary

115ID

AVG DAYLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Average Day DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Hydraulic Summary

Steady StateTime Analysis Type
True

Use simple controls during
steady state?

Hazen-
Williams

Friction Method
FalseIs EPS Snapshot?

0.001Accuracy 00:00:00Start Time

40Trials Hydraulics
Only

Calculation Type
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

REATA RANCH - WATER MODELTitle

Engineer

Company

04-06-2014Date

Notes

Scenario Summary

115ID

AVG DAYLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Average Day DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Network Inventory

53Pipes 0PRV's

44Junctions 0PSV's

0Hydrants 0PBV's

0Tanks 0FCV's
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Network Inventory

1Reservoirs 0TCV's

0Pumps 0GPV's

0Pump Stations 0Isolation Valves

0
Variable Speed Pump
Batteries

0Spot Elevations

Transient Network Inventory

0Turbines 0Rupture Disks

0Periodic Head-Flows 0Discharges to Atmosphere

0Air Valves 0Orifices Between Pipes

0Hydropneumatic Tanks
0

Valves With Linear Area
Change

0Surge Valves 0Surge Tanks

0Check Valves

Pressure Pipes Inventory

ft1,1406.0 (in) ft18,40512.0 (in)

ft13,7968.0 (in) ft33,340All Diameters
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

6118.64512,686.912,568.27J-2

6162.74702,686.832,524.09J-3

7149.64652,686.832,537.19J-4

2174.09752,686.822,512.73J-5

4166.40722,686.822,520.42J-6

0180.35782,686.822,506.47J-7

2180.46782,686.822,506.36J-8

3183.53792,686.812,503.28J-9

6189.58822,686.812,497.23J-10

3185.22802,686.812,501.59J-11

495.95422,686.812,590.86J-12

2195.06842,686.802,491.74J-13

2199.60862,686.802,487.20J-14

1200.24872,686.802,486.56J-15

0204.39882,686.802,482.41J-16

1205.96892,686.802,480.84J-17

3203.98882,686.802,482.82J-18

4214.08932,686.792,472.71J-19

2193.42842,686.802,493.38J-20

2180.27782,686.812,506.54J-21

1178.88772,686.812,507.93J-22

2176.03762,686.812,510.78J-23

0194.48842,686.802,492.32J-24

1197.73862,686.802,489.07J-25

5219.55952,686.802,467.25J-26

0206.38892,686.802,480.42J-27

10201.16872,686.792,485.63J-28

11182.44792,686.802,504.36J-29

5173.78752,686.802,513.02J-30
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

19208.94902,686.792,477.85J-31

8212.19922,686.792,474.60J-32

8217.13942,686.792,469.66J-33

0221.80962,686.792,464.99J-34

0213.65922,686.792,473.14J-35

0228.27992,686.792,458.52J-36

16114.30492,686.912,572.61J-37

16172.60752,686.812,514.21J-38

16230.821002,686.792,455.97J-39

0166.81722,686.822,520.01J-40

0196.45852,686.802,490.35J-41

0209.99912,686.792,476.80J-42

48210.59912,686.792,476.20J-43

0173.75752,686.802,513.05J-44

0169.93742,686.822,516.89J-45
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,686.912,686.930.33117415J-2R-1Open12.0P-3

0.0002,686.832,686.910.27952,417J-3J-2Open12.0P-4

0.0002,686.832,686.830.057999J-4J-3Open8.0P-5

0.0002,686.822,686.830.2381434J-5J-3Open12.0P-6

0.0002,686.822,686.820.024392J-6J-5Open8.0P-7

0.0002,686.822,686.820.2175233J-7J-5Open12.0P-8

0.0002,686.822,686.820.291036J-8J-7Open12.0P-9

0.0002,686.812,686.820.1966328J-9J-8Open12.0P-12

0.0002,686.812,686.810.0813786J-11J-9Open8.0P-14

0.0002,686.812,686.810.046521J-10J-11Open8.0P-16

0.0002,686.812,686.810.1451517J-9J-10Open12.0P-13

0.0002,686.802,686.810.1451168J-13J-10Open12.0P-17

0.0002,686.802,686.800.012547J-14J-13Open8.0P-18

0.0002,686.812,686.810.024538J-11J-12Open8.0P-15

0.0002,686.802,686.800.1348545J-15J-13Open12.0P-19

0.0002,686.802,686.800.046279J-16J-15Open8.0P-20

0.0002,686.802,686.800.047829J-20J-16Open8.0P-21

0.0002,686.802,686.800.046109J-24J-20Open8.0P-28

0.0002,686.802,686.800.011102J-25J-24Open8.0P-29

0.0002,686.812,686.800.1015799J-21J-20Open8.0P-25

0.0002,686.812,686.810.1118301J-23J-21Open8.0P-27

0.0002,686.802,686.800.0351,076J-26J-24Open8.0P-30

0.0002,686.802,686.800.0913211J-17J-16Open8.0P-22

0.0002,686.802,686.800.023341J-18J-17Open8.0P-23

0.0002,686.802,686.800.1140624J-27J-15Open12.0P-31

0.0002,686.792,686.800.046183J-28J-27Open8.0P-32

0.0002,686.802,686.790.012919J-29J-28Open8.0P-33

0.0002,686.792,686.800.0121,259J-28J-29Open8.0P-35
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,686.792,686.800.1034143J-31J-27Open12.0P-36

0.0002,686.802,686.790.09141,034J-41J-31Open8.0P-37

0.0002,686.792,686.790.0121,560J-34J-42Open12.0P-42

0.0002,686.792,686.790.0413269J-33J-34Open12.0P-41

0.0002,686.792,686.790.035823J-32J-33Open8.0P-40

0.0002,686.792,686.790.0516748J-33J-32Open12.0P-39

0.0002,686.792,686.790.0830503J-31J-32Open12.0P-38

0.0002,686.812,686.820.10351,355J-23J-8Open12.0P-11

0.0002,686.812,686.810.011184J-22J-21Open8.0P-26

0.0002,686.792,686.800.069904J-35J-17Open8.0P-61

0.0002,686.792,686.790.034153J-19J-35Open8.0P-62

0.0002,686.792,686.790.0310228J-36J-34Open12.0P-45

0.0002,686.792,686.790.065742J-35J-36Open6.0P-46

0.0002,686.822,686.930.311082,633J-40R-1Open12.0P-66

0.0002,686.802,686.820.17601,411J-41J-40Open12.0P-67

0.0002,686.792,686.800.13461,245J-42J-41Open12.0P-68

0.0002,686.912,686.910.0416265J-37J-2Open12.0P-69

0.0002,686.812,686.810.0416205J-38J-23Open12.0P-70

0.0002,686.792,686.790.0416861J-39J-36Open12.0P-71

0.0002,686.792,686.790.1448187J-43J-42Open12.0P-72

0.0002,686.802,686.800.1015365J-44J-29Open8.0P-73

0.0002,686.802,686.800.035141J-30J-44Open8.0P-74

0.0002,686.822,686.820.0828939J-45J-7Open12.0P-77

0.0002,686.822,686.820.1448166J-40J-45Open12.0P-78

0.0002,686.802,686.820.2320398J-44J-45Open6.0P-80
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Active Scenario:  AVG DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

2,686.932252,686.93R-1135
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

P-19

P-15

P-17

P-13

P-
16

P-12

P-8
P-7

P-6

P-5

P-4

P-80

P-73

P-66

P-61

P-72P-67

P-38

P-39

P-41

P-68

P-6
2

P-36

P-35

P-33

P-32

P-46

P-22

P-30

P-27

P-25
P-28

J-41J-40

J-38

J-37

J-42

J-34J-33

J-32

J-31

J-30

J-29

J-28

J-27

J-26

J-25

J-24

J-23

J-22

J-21
J-20

J-19

J-18

J-17

J-16

J-15

J-14

J-13

J-12

J-11

J-10

J-9

J-8J-7
J-6

J-5

J-4
J-3

J-2

J-36

J-35

J-45

J-39

J-44

J-43

Color Coding Legend

Pipe: Velocity (ft/s)

<= 0.00

<= 2.00

<= 5.00

<= 10.00

Other

Color Coding Legend

Junction: Pressure (psi)

<= 30

<= 50

<= 75

<= 100

Other
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Scenario Summary

116ID

MAX DAYLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Max Day DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Hydraulic Summary

Steady StateTime Analysis Type
True

Use simple controls during
steady state?

Hazen-
Williams

Friction Method
FalseIs EPS Snapshot?

0.001Accuracy 00:00:00Start Time

40Trials Hydraulics
Only

Calculation Type
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

REATA RANCH - WATER MODELTitle

Engineer

Company

04-06-2014Date

Notes

Scenario Summary

116ID

MAX DAYLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Max Day DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Network Inventory

53Pipes 0PRV's

44Junctions 0PSV's

0Hydrants 0PBV's

0Tanks 0FCV's
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Network Inventory

1Reservoirs 0TCV's

0Pumps 0GPV's

0Pump Stations 0Isolation Valves

0
Variable Speed Pump
Batteries

0Spot Elevations

Transient Network Inventory

0Turbines 0Rupture Disks

0Periodic Head-Flows 0Discharges to Atmosphere

0Air Valves 0Orifices Between Pipes

0Hydropneumatic Tanks
0

Valves With Linear Area
Change

0Surge Valves 0Surge Tanks

0Check Valves

Pressure Pipes Inventory

ft1,1406.0 (in) ft18,40512.0 (in)

ft13,7968.0 (in) ft33,340All Diameters
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

12118.59512,686.862,568.27J-2

12162.49702,686.582,524.09J-3

15149.38652,686.572,537.19J-4

5173.81752,686.542,512.73J-5

7166.12722,686.542,520.42J-6

0180.05782,686.522,506.47J-7

3180.16782,686.522,506.36J-8

5183.22792,686.502,503.28J-9

11189.25822,686.482,497.23J-10

6184.90802,686.492,501.59J-11

795.62412,686.482,590.86J-12

3194.74842,686.482,491.74J-13

3199.28862,686.482,487.20J-14

2199.90862,686.462,486.56J-15

0204.05882,686.462,482.41J-16

3205.61892,686.452,480.84J-17

5203.63882,686.452,482.82J-18

8213.73922,686.442,472.71J-19

5193.08842,686.462,493.38J-20

3179.94782,686.482,506.54J-21

2178.55772,686.482,507.93J-22

3175.72762,686.502,510.78J-23

0194.14842,686.462,492.32J-24

2197.39852,686.462,489.07J-25

9219.21952,686.462,467.25J-26

0206.02892,686.442,480.42J-27

20200.81872,686.442,485.63J-28

22182.08792,686.442,504.36J-29

11173.43752,686.452,513.02J-30
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

38208.59902,686.442,477.85J-31

17211.83922,686.432,474.60J-32

17216.77942,686.432,469.66J-33

0221.44962,686.432,464.99J-34

0213.30922,686.442,473.14J-35

0227.91992,686.432,458.52J-36

31114.25492,686.862,572.61J-37

31172.28752,686.492,514.21J-38

31230.461002,686.432,455.97J-39

0166.53722,686.542,520.01J-40

0196.12852,686.472,490.35J-41

0209.63912,686.432,476.80J-42

96210.22912,686.422,476.20J-43

0173.40752,686.452,513.05J-44

0169.64732,686.532,516.89J-45
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,686.862,686.930.66233415J-2R-1Open12.0P-3

0.0002,686.582,686.860.541902,417J-3J-2Open12.0P-4

0.0002,686.572,686.580.0915999J-4J-3Open8.0P-5

0.0002,686.542,686.580.46163434J-5J-3Open12.0P-6

0.0002,686.542,686.540.057392J-6J-5Open8.0P-7

0.0002,686.522,686.540.43150233J-7J-5Open12.0P-8

0.0002,686.522,686.520.582066J-8J-7Open12.0P-9

0.0002,686.502,686.520.37132328J-9J-8Open12.0P-12

0.0002,686.492,686.500.1626786J-11J-9Open8.0P-14

0.0002,686.482,686.490.0812521J-10J-11Open8.0P-16

0.0002,686.502,686.480.29101517J-9J-10Open12.0P-13

0.0002,686.482,686.480.29102168J-13J-10Open12.0P-17

0.0002,686.482,686.480.023547J-14J-13Open8.0P-18

0.0002,686.492,686.480.057538J-11J-12Open8.0P-15

0.0002,686.462,686.480.2795545J-15J-13Open12.0P-19

0.0002,686.462,686.460.0813279J-16J-15Open8.0P-20

0.0002,686.462,686.460.0914829J-20J-16Open8.0P-21

0.0002,686.462,686.460.0711109J-24J-20Open8.0P-28

0.0002,686.462,686.460.012102J-25J-24Open8.0P-29

0.0002,686.482,686.460.1930799J-21J-20Open8.0P-25

0.0002,686.502,686.480.2335301J-23J-21Open8.0P-27

0.0002,686.462,686.460.0691,076J-26J-24Open8.0P-30

0.0002,686.452,686.460.1727211J-17J-16Open8.0P-22

0.0002,686.452,686.450.035341J-18J-17Open8.0P-23

0.0002,686.442,686.460.2380624J-27J-15Open12.0P-31

0.0002,686.442,686.440.0812183J-28J-27Open8.0P-32

0.0002,686.442,686.440.035919J-29J-28Open8.0P-33

0.0002,686.442,686.440.0241,259J-28J-29Open8.0P-35
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,686.442,686.440.1968143J-31J-27Open12.0P-36

0.0002,686.472,686.440.18291,034J-41J-31Open8.0P-37

0.0002,686.432,686.430.0151,560J-34J-42Open12.0P-42

0.0002,686.432,686.430.0725269J-33J-34Open12.0P-41

0.0002,686.432,686.430.0710823J-32J-33Open8.0P-40

0.0002,686.432,686.430.0932748J-33J-32Open12.0P-39

0.0002,686.442,686.430.1759503J-31J-32Open12.0P-38

0.0002,686.502,686.520.20701,355J-23J-8Open12.0P-11

0.0002,686.482,686.480.012184J-22J-21Open8.0P-26

0.0002,686.442,686.450.1219904J-35J-17Open8.0P-61

0.0002,686.442,686.440.058153J-19J-35Open8.0P-62

0.0002,686.432,686.430.0621228J-36J-34Open12.0P-45

0.0002,686.442,686.430.1210742J-35J-36Open6.0P-46

0.0002,686.542,686.930.612162,633J-40R-1Open12.0P-66

0.0002,686.472,686.540.341201,411J-41J-40Open12.0P-67

0.0002,686.432,686.470.26911,245J-42J-41Open12.0P-68

0.0002,686.862,686.860.0931265J-37J-2Open12.0P-69

0.0002,686.492,686.500.0931205J-38J-23Open12.0P-70

0.0002,686.432,686.430.0931861J-39J-36Open12.0P-71

0.0002,686.422,686.430.2796187J-43J-42Open12.0P-72

0.0002,686.452,686.440.1930365J-44J-29Open8.0P-73

0.0002,686.452,686.450.0711141J-30J-44Open8.0P-74

0.0002,686.532,686.520.1655939J-45J-7Open12.0P-77

0.0002,686.542,686.530.2796166J-40J-45Open12.0P-78

0.0002,686.452,686.530.4641398J-44J-45Open6.0P-80
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Active Scenario:  MAX DAY

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

2,686.934492,686.93R-1135
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

P-19

P-15

P-17

P-13

P-
16

P-12

P-8
P-7

P-6

P-5

P-4

P-80

P-73

P-66

P-61

P-72P-67

P-38

P-39

P-41

P-68

P-6
2

P-36

P-35

P-33

P-32

P-46

P-22

P-30

P-27

P-25
P-28

J-41J-40

J-38

J-37

J-42

J-34J-33

J-32

J-31

J-30

J-29

J-28
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J-26

J-25

J-24

J-23

J-22

J-21
J-20

J-19

J-18

J-17

J-16

J-15

J-14

J-13

J-12

J-11

J-10

J-9

J-8J-7
J-6

J-5

J-4
J-3

J-2

J-36

J-35

J-45

J-39

J-44

J-43

Color Coding Legend

Pipe: Velocity (ft/s)

<= 0.00

<= 2.00

<= 5.00

<= 10.00

Other

Color Coding Legend

Junction: Pressure (psi)

<= 30

<= 50

<= 75

<= 100

Other
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Scenario Summary

117ID

PEAK HOURLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Peak Hour DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Hydraulic Summary

Steady StateTime Analysis Type
True

Use simple controls during
steady state?

Hazen-
Williams

Friction Method
FalseIs EPS Snapshot?

0.001Accuracy 00:00:00Start Time

40Trials Hydraulics
Only

Calculation Type

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-166624-09-2014

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]Bentley Systems, Inc.  Haestad Methods Solution CenterREATA - WATER.wtg



Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

REATA RANCH - WATER MODELTitle

Engineer

Company

04-06-2014Date

Notes

Scenario Summary

117ID

PEAK HOURLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Peak Hour DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Hydraulic SSA Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Network Inventory

53Pipes 0PRV's

44Junctions 0PSV's

0Hydrants 0PBV's

0Tanks 0FCV's

1Reservoirs 0TCV's

0Pumps 0GPV's

0Pump Stations 0Isolation Valves

0
Variable Speed Pump
Batteries

0Spot Elevations
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Network Inventory

Transient Network Inventory

0Turbines 0Rupture Disks

0Periodic Head-Flows 0Discharges to Atmosphere

0Air Valves 0Orifices Between Pipes

0Hydropneumatic Tanks
0

Valves With Linear Area
Change

0Surge Valves 0Surge Tanks

0Check Valves

Pressure Pipes Inventory

ft1,1406.0 (in) ft18,40512.0 (in)

ft13,7968.0 (in) ft33,340All Diameters
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

21118.46512,686.732,568.27J-2

21161.85702,685.942,524.09J-3

26148.73642,685.922,537.19J-4

8173.10752,685.832,512.73J-5

13165.41722,685.832,520.42J-6

0179.31782,685.782,506.47J-7

6179.42782,685.782,506.36J-8

9182.44792,685.722,503.28J-9

20188.44822,685.672,497.23J-10

11184.09802,685.682,501.59J-11

1394.81412,685.672,590.86J-12

6193.91842,685.652,491.74J-13

6198.45862,685.652,487.20J-14

4199.04862,685.602,486.56J-15

0203.19882,685.602,482.41J-16

5204.74892,685.582,480.84J-17

9202.76882,685.582,482.82J-18

14212.84922,685.552,472.71J-19

8192.23832,685.612,493.38J-20

6179.13782,685.672,506.54J-21

4177.74772,685.672,507.93J-22

6174.93762,685.712,510.78J-23

0193.29842,685.612,492.32J-24

4196.54852,685.612,489.07J-25

17218.35942,685.602,467.25J-26

0205.14892,685.562,480.42J-27

35199.93862,685.562,485.63J-28

38181.20782,685.562,504.36J-29

19172.57752,685.592,513.02J-30
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Demand
(gpm)

Pressure Head
(ft)

Pressure
(psi)

Hydraulic Grade
(ft)

Elevation
(ft)

Label

66207.70902,685.552,477.85J-31

30210.93912,685.532,474.60J-32

30215.86932,685.522,469.66J-33

0220.53952,685.522,464.99J-34

0212.41922,685.552,473.14J-35

0227.00982,685.522,458.52J-36

55114.12492,686.732,572.61J-37

55171.49742,685.702,514.21J-38

55229.54992,685.512,455.97J-39

0165.82722,685.832,520.01J-40

0195.28842,685.632,490.35J-41

0208.72902,685.522,476.80J-42

168209.30912,685.502,476.20J-43

0172.54752,685.592,513.05J-44

0168.92732,685.812,516.89J-45
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,686.732,686.931.16408415J-2R-1Open12.0P-3

0.0002,685.942,686.730.943322,417J-3J-2Open12.0P-4

0.0002,685.922,685.940.1726999J-4J-3Open8.0P-5

0.0002,685.832,685.940.81284434J-5J-3Open12.0P-6

0.0002,685.832,685.830.0813392J-6J-5Open8.0P-7

0.0002,685.782,685.830.75263233J-7J-5Open12.0P-8

0.0002,685.782,685.781.023606J-8J-7Open12.0P-9

0.0002,685.722,685.780.66231328J-9J-8Open12.0P-12

0.0002,685.682,685.720.2945786J-11J-9Open8.0P-14

0.0002,685.672,685.680.1321521J-10J-11Open8.0P-16

0.0002,685.722,685.670.50177517J-9J-10Open12.0P-13

0.0002,685.652,685.670.51178168J-13J-10Open12.0P-17

0.0002,685.652,685.650.046547J-14J-13Open8.0P-18

0.0002,685.682,685.670.0813538J-11J-12Open8.0P-15

0.0002,685.602,685.650.47166545J-15J-13Open12.0P-19

0.0002,685.602,685.600.1423279J-16J-15Open8.0P-20

0.0002,685.612,685.600.1524829J-20J-16Open8.0P-21

0.0002,685.612,685.610.1320109J-24J-20Open8.0P-28

0.0002,685.612,685.610.024102J-25J-24Open8.0P-29

0.0002,685.672,685.610.3352799J-21J-20Open8.0P-25

0.0002,685.712,685.670.4062301J-23J-21Open8.0P-27

0.0002,685.602,685.610.11171,076J-26J-24Open8.0P-30

0.0002,685.582,685.600.3047211J-17J-16Open8.0P-22

0.0002,685.582,685.580.069341J-18J-17Open8.0P-23

0.0002,685.562,685.600.40140624J-27J-15Open12.0P-31

0.0002,685.562,685.560.1321183J-28J-27Open8.0P-32

0.0002,685.562,685.560.058919J-29J-28Open8.0P-33

0.0002,685.562,685.560.0471,259J-28J-29Open8.0P-35
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Headloss
Gradient

(ft/ft)

Hydraulic
Grade (Stop)

(ft)

Hydraulic
Grade (Start)

(ft)

Velocity
(ft/s)

Flow
(Absolute)

(gpm)

Length
(Scaled)

(ft)

Stop NodeStart NodeStatus
(Initial)

Diameter
(in)

Label

0.0002,685.552,685.560.34120143J-31J-27Open12.0P-36

0.0002,685.632,685.550.32501,034J-41J-31Open8.0P-37

0.0002,685.522,685.520.0281,560J-34J-42Open12.0P-42

0.0002,685.522,685.520.1345269J-33J-34Open12.0P-41

0.0002,685.532,685.520.1218823J-32J-33Open8.0P-40

0.0002,685.522,685.530.1656748J-33J-32Open12.0P-39

0.0002,685.552,685.530.29104503J-31J-32Open12.0P-38

0.0002,685.712,685.780.351231,355J-23J-8Open12.0P-11

0.0002,685.672,685.670.024184J-22J-21Open8.0P-26

0.0002,685.552,685.580.2133904J-35J-17Open8.0P-61

0.0002,685.552,685.550.0914153J-19J-35Open8.0P-62

0.0002,685.522,685.520.1037228J-36J-34Open12.0P-45

0.0002,685.552,685.520.2118742J-35J-36Open6.0P-46

0.0002,685.832,686.931.073782,633J-40R-1Open12.0P-66

0.0002,685.632,685.830.602101,411J-41J-40Open12.0P-67

0.0002,685.522,685.630.451601,245J-42J-41Open12.0P-68

0.0002,686.732,686.730.1655265J-37J-2Open12.0P-69

0.0002,685.702,685.710.1655205J-38J-23Open12.0P-70

0.0002,685.512,685.520.1655861J-39J-36Open12.0P-71

0.0002,685.502,685.520.48168187J-43J-42Open12.0P-72

0.0002,685.592,685.560.3453365J-44J-29Open8.0P-73

0.0002,685.592,685.590.1219141J-30J-44Open8.0P-74

0.0002,685.812,685.780.2797939J-45J-7Open12.0P-77

0.0002,685.832,685.810.48168166J-40J-45Open12.0P-78

0.0012,685.592,685.810.8172398J-44J-45Open6.0P-80
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Active Scenario:  PEAK HOUR

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

2,686.937862,686.93R-1135
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

P-19

P-15

P-17

P-13

P-
16

P-12

P-8
P-7

P-6

P-5

P-4

P-80

P-73

P-66

P-61

P-72P-67

P-38

P-39

P-41

P-68

P-6
2

P-36

P-35

P-33

P-32

P-46

P-22

P-30

P-27

P-25
P-28

J-41J-40

J-38

J-37

J-42

J-34J-33

J-32

J-31

J-30

J-29

J-28

J-27

J-26

J-25

J-24

J-23

J-22

J-21
J-20

J-19

J-18

J-17

J-16

J-15

J-14

J-13

J-12

J-11

J-10

J-9

J-8J-7
J-6

J-5

J-4
J-3

J-2

J-36

J-35

J-45

J-39

J-44

J-43

Color Coding Legend

Pipe: Velocity (ft/s)

<= 0.00

<= 2.00

<= 5.00

<= 10.00

Other

Color Coding Legend

Junction: Pressure (psi)

<= 30

<= 50

<= 75

<= 100

Other
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Scenario Summary

118ID

MAX DAY + FIRELabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Max Day + FireDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Automated Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Automated Fire Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Hydraulic Summary

Steady StateTime Analysis Type
True

Use simple controls during
steady state?

Hazen-
Williams

Friction Method
FalseIs EPS Snapshot?

0.001Accuracy 00:00:00Start Time

40Trials Fire FlowCalculation Type
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

REATA RANCH - WATER MODELTitle

Engineer

Company

04-06-2014Date

Notes

Scenario Summary

118ID

MAX DAY + FIRELabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Max Day + FireDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Automated Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base User Data ExtensionsUser Data Extensions

Automated Fire Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Network Inventory

53Pipes 0PRV's

44Junctions 0PSV's

0Hydrants 0PBV's

0Tanks 0FCV's
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Network Inventory

1Reservoirs 0TCV's

0Pumps 0GPV's

0Pump Stations 0Isolation Valves

0
Variable Speed Pump
Batteries

0Spot Elevations

Transient Network Inventory

0Turbines 0Rupture Disks

0Periodic Head-Flows 0Discharges to Atmosphere

0Air Valves 0Orifices Between Pipes

0Hydropneumatic Tanks
0

Valves With Linear Area
Change

0Surge Valves 0Surge Tanks

0Check Valves

Pressure Pipes Inventory

ft1,1406.0 (in) ft18,40512.0 (in)

ft13,7968.0 (in) ft33,340All Diameters
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Flow (Total
Needed)
(gpm)

Pressure (Calculated
Residual @ Total Flow

Needed)
(psi)

Elevation
(ft)

Label

1,012512,568.27J-2

1,012692,524.09J-3

1,015552,537.19J-4

1,005742,512.73J-5

1,007672,520.42J-6

1,000762,506.47J-7

1,003762,506.36J-8

1,005772,503.28J-9

1,011802,497.23J-10

1,006772,501.59J-11

1,007342,590.86J-12

1,003822,491.74J-13

1,003802,487.20J-14

1,002842,486.56J-15

1,000852,482.41J-16

1,003852,480.84J-17

1,005822,482.82J-18

1,008852,472.71J-19

1,005792,493.38J-20

1,003742,506.54J-21

1,002722,507.93J-22

1,003732,510.78J-23

1,000792,492.32J-24

1,002792,489.07J-25

1,009812,467.25J-26

2,500802,480.42J-27

2,520732,485.63J-28
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Flow (Total
Needed)
(gpm)

Pressure (Calculated
Residual @ Total Flow

Needed)
(psi)

Elevation
(ft)

Label

2,522602,504.36J-29

2,511482,513.02J-30

2,538812,477.85J-31

2,517812,474.60J-32

2,517832,469.66J-33

2,500852,464.99J-34

1,000862,473.14J-35

1,000962,458.52J-36

1,031492,572.61J-37

1,031722,514.21J-38

1,031962,455.97J-39

1,000702,520.01J-40

1,000832,490.35J-41

1,000882,476.80J-42

1,096882,476.20J-43

1,000712,513.05J-44

1,000722,516.89J-45
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Is Fire Flow Run
Balanced?

Junction w/
Minimum

Pressure (Zone)

Pressure
(Calculated
Residual)

(psi)

Pressure
(Residual Lower

Limit)
(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Label

TrueJ-1251301,0171,0121,0051,000TrueJ-2

TrueJ-1269301,0171,0121,0051,000TrueJ-3

TrueJ-1255301,0201,0151,0051,000TrueJ-4

TrueJ-1274301,0101,0051,0051,000TrueJ-5

TrueJ-1267301,0121,0071,0051,000TrueJ-6

TrueJ-1276301,0051,0001,0051,000TrueJ-7

TrueJ-1276301,0081,0031,0051,000TrueJ-8

TrueJ-1277301,0101,0051,0051,000TrueJ-9

TrueJ-1280301,0161,0111,0051,000TrueJ-10

TrueJ-1277301,0111,0061,0051,000TrueJ-11

TrueJ-3734301,0121,0071,0051,000TrueJ-12

TrueJ-1282301,0081,0031,0051,000TrueJ-13

TrueJ-1280301,0081,0031,0051,000TrueJ-14

TrueJ-1284301,0071,0021,0051,000TrueJ-15

TrueJ-1285301,0051,0001,0051,000TrueJ-16

TrueJ-1285301,0081,0031,0051,000TrueJ-17

TrueJ-1281301,0101,0051,0051,000TrueJ-18

TrueJ-1285301,0131,0081,0051,000TrueJ-19

TrueJ-1279301,0101,0051,0051,000TrueJ-20

TrueJ-1274301,0081,0031,0051,000TrueJ-21

TrueJ-1272301,0071,0021,0051,000TrueJ-22

TrueJ-1273301,0081,0031,0051,000TrueJ-23

TrueJ-1279301,0051,0001,0051,000TrueJ-24

TrueJ-1279301,0071,0021,0051,000TrueJ-25

TrueJ-1281301,0141,0091,0051,000TrueJ-26

TrueJ-1280302,5052,5002,5052,500TrueJ-27

TrueJ-1273302,5252,5202,5052,500TrueJ-28
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Active Scenario:  MAX DAY + FIRE

REATA RANCH - ULTIMATE BUILDOUT

Current Time:  0.000 hours

Is Fire Flow Run
Balanced?

Junction w/
Minimum

Pressure (Zone)

Pressure
(Calculated
Residual)

(psi)

Pressure
(Residual Lower

Limit)
(psi)

Flow (Total
Available)

(gpm)

Flow (Total
Needed)
(gpm)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Satisfies Fire
Flow

Constraints?

Label

TrueJ-1260302,5272,5222,5052,500TrueJ-29

TrueJ-1248302,5162,5112,5052,500TrueJ-30

TrueJ-1281302,5432,5382,5052,500TrueJ-31

TrueJ-1281302,5222,5172,5052,500TrueJ-32

TrueJ-1283302,5222,5172,5052,500TrueJ-33

TrueJ-1285302,5052,5002,5052,500TrueJ-34

TrueJ-1286301,0051,0001,0051,000TrueJ-35

TrueJ-1296301,0051,0001,0051,000TrueJ-36

TrueJ-1270301,0051,0001,0051,000TrueJ-40

TrueJ-1283301,0051,0001,0051,000TrueJ-41

TrueJ-1288301,0051,0001,0051,000TrueJ-42

TrueJ-1249301,0361,0311,0051,000TrueJ-37

TrueJ-1272301,0361,0311,0051,000TrueJ-38

TrueJ-1296301,0361,0311,0051,000TrueJ-39

TrueJ-1288301,1011,0961,0051,000TrueJ-43

TrueJ-1271301,0051,0001,0051,000TrueJ-44

TrueJ-1272301,0051,0001,0051,000TrueJ-45

Page 2 of 227 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-166624-09-2014

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.50]Bentley Systems, Inc.  Haestad Methods Solution CenterREATA - WATER.wtg



  

 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

   APPENDIX A 

 



Usage
No. of 

Units
Area (Sq. ft)

Demand 

(gallons/day/ 

unit)

Average Daily 

Demand (gpd)

Average 

Daily Flow 

(gpm)

Maximum 

Day Demand 

(gpm)

Peak Hour 

Demand 

(gpm)

1 2 3 4
5 = 2 x 4 or        

5 = 3 x 4
6 = 5 / 1440 7 = 6 X 2.0 8 = 6 X 3.5

Residential 200 485.6 97,120            67.44 134.89 236.06

Resort Town Homes 128 485.6 62,157            43.16 86.33 151.08

Equestrian & Club House 666,387          1786 27,322            18.97 37.95 66.41

Offsite - South of Property 

(3Nodes) 140 485.6 67,984            47.21 94.42 165.24

Offsite - East of 136
th
 Street 

(1Node) 142 485.6 68,955            47.89 95.77 167.60

Total 328 666,387          186,599          130 259 454

Design Criteria:

1. Average Daily Demand for Residential = 248.2 gpd per unit

2. Average Daily Demand for Resort town homes = 446.3 gpd per unit

2. Average Daily Demand for Developed Open Space - Parks = 1786 gpd per acre

2. Max Day Demand = 2 X Avg Daily Flow

3. Peak Hour Demand = 3.5 X Avg Daily Flow

4. Fire Flow = 1000 gpm for single family residential

5. Fire Flow = 2500 gpm for Resort

Reata Ranch - Water Demand Computation

6. Offsite Water Demand was computed assuming that the surrounding Parcels are zoned as R1-130. Since Reata is 220acres, the adjoining Parcels 

of 420 acres is expected to develop 140 potential residential lots. Parcel to the east (Wildcat Ridge/Scottsdale National/ Scottsdale Appendage) is 

expected to develop 142 lots.



  

 17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     APPENDIX B 
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8.586

8.467

8.354

0.663

0.747

7.984

0.123

8.74

8.826

8.937

9.012

9.104

0.034

0.145

0.222

0.310

0.20

0.711

0.684

0.45

0.52

0.53

0

.

5

4

0.438

0.411

0.357

0.843

0.356

0.290

8.353
8.135

0.21

8.134

0.520

0.581

0.259

0.289

GABION

PROTECTION

100-YR FLOODPLAIN

LIMITS

100-YR FLOODPLAIN

LIMITS

BASIN I

Z

O

N

E

 

A

H

ZONE AH

8.64

8.1345

100-YR INUNDATION

LIMITS

W

A

S

H

:

 

R

V

W

1

0

 

-

 

R

2

ESTIMATED RIPRAP QUANTITY = 242,681 CFT

SECTION A-A
6

design

job no.

revisions

date

approved

EXHIBIT

Two working days before you dig

OUTSIDE MARICOPA COUNTY

CALL FOR THE BLUE STAKES

30-11

UP

SKG

05/2014

SKG ENTERPRISES, INC.
9260 E. RAINTREE DRIVE

SUITE 140
SCOTTSDALE, AZ. 85260

PH) 480-998-5600
FAX) 480-998-5603
WWW.SKGAZ.COM

C
I
T

Y
 
O

F
 
S

C
O

T
T

S
D

A
L

E
,
 
A

R
I
Z

O
N

A



Neill's Equation Lacey's Equation Blench's Equation

River Reach River Sta.

100-Year

Peak

Discharge

(ft.
3
/sec.)

Top Width

(ft.)

Unit Water

Discharge

(ft.
3
/sec./ft.)

Velocity

(ft.
2
/sec.)

Average

Depth

(ft.)

Bank Full

Discharge

(ft.)

Multiplying

Factor

Neill's

Equation

Scour 

Depth

(ft.)

Mean

Grain 

Size

(mm)

Lacey's

Silt Factor

Multiplying

Factor

Lacey's

Equation

Scour 

Depth

(ft.)

Blench's

Zero Bed

Factor
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RVW10T4 R1 0.373 990 401.99 2 5.94 0.4 990 0.5 0.2 0.6 1.36 0.5 2.6 2.2 0.6 1.4 3 4.5 6.0

RVW10T4 R1 0.31 990 319.65 3 4.58 0.7 990 0.5 0.3 0.6 1.36 0.5 2.6 2.2 0.6 1.7 3 4.5 6.0

RVW10T4 R1 0.222 2215 418.35 5 8.23 0.6 2215 0.5 0.3 0.6 1.36 0.5 3.4 2.2 0.6 2.4 3 4.5 6.0

RVW10T4 R1 0.21 2215 388.19 6 6.39 0.9 2215 0.5 0.4 0.6 1.36 0.5 3.4 2.2 0.6 2.5 3 4.5 6.0

RVW10T4 R1 0.205 Lat Struct

RVW10T4 R1 0.145 2215 118.29 19 10.25 1.8 2215 0.5 0.9 0.6 1.36 0.5 3.4 2.2 0.6 5.5 6 9.0 9.0

RVW10T4 R1 0.034 2215 132.37 17 7.16 2.3 2215 0.5 1.2 0.6 1.36 0.5 3.4 2.2 0.6 5.1 5 7.5 7.5

RVW10T3 R1 0.615 815 138.7 6 5.75 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.5 3 4.5 6.0

RVW10T3 R1 0.520 815 126.45 6 5.95 1.1 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.7 3 4.5 6.0

RVW10T3 R1 0.438 815 149.58 5 5.69 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.4 2 3.0 6.0

RVW10T3 R1 0.411 815 107.15 8 6.27 1.2 815 0.5 0.6 0.6 1.36 0.5 2.4 2.2 0.6 3.0 3 4.5 6.0

RVW10T3 R1 0.357 815 151.5 5 5.60 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.4 2 3.0 6.0

RVW10T3 R1 0.356 815 88.32 9 2.79 3.3 815 0.5 1.7 0.6 1.36 0.5 2.4 2.2 0.6 3.4 3 4.5 6.0

RVW10T3 R1 0.300 Culvert

RVW10T3 R1 0.290 815 72.75 11 6.51 1.7 815 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 3.9 4 6.0 6.0

RVW10T3 R1 0.289 815 81.04 10 5.58 1.8 815 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 3.6 4 6.0 6.0

RVW10T3 R1 0.259 815 135.76 6 5.80 1.0 815 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 2.6 3 4.5 6.0

RVW10T3 R13 0.200 1570 143.96 11 7.11 1.5 1570 0.5 0.8 0.6 1.36 0.5 3 2.2 0.6 3.8 4 6.0 6.0

RVW10T3 R13 0.123 1570 165.84 9 6.73 1.4 1570 0.5 0.7 0.6 1.36 0.5 3 2.2 0.6 3.5 3 4.5 6.0

RVW10T2 R1 0.845 755 189.03 4 6.01 0.7 755 0.5 0.3 0.6 1.36 0.5 2.4 2.2 0.6 2.0 2 3.0 6.0

RVW10T2 R1 0.843 755 107.66 7 6.10 1.1 755 0.5 0.6 0.6 1.36 0.5 2.4 2.2 0.6 2.9 3 4.5 6.0

RVW10T2 R1 0.747 755 97.65 8 7.17 1.1 755 0.5 0.5 0.6 1.36 0.5 2.4 2.2 0.6 3.1 3 4.5 6.0

RVW10T2 R1 0.711 755 429.89 2 5.08 0.3 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 1.1 2 3.0 6.0

RVW10T2 R1 0.684 755 282.05 3 5.54 0.5 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 1.5 2 3.0 6.0

RVW10T2 R1 0.663 755 325.25 2 5.04 0.5 755 0.5 0.2 0.6 1.36 0.5 2.4 2.2 0.6 1.4 2 3.0 6.0

RVW10T2 R1 0.581 755 48.46 16 7.80 2.0 755 0.5 1 0.6 1.36 0.5 2.4 2.2 0.6 4.9 5 7.5 7.5

RVW10T2 R1 0.540 755 60.96 12 7.35 1.7 755 0.5 0.8 0.6 1.36 0.5 2.4 2.2 0.6 4.2 4 6.0 6.0

RVW10T2 R1 0.530 755 54.62 14 7.84 1.8 755 0.5 0.9 0.6 1.36 0.5 2.4 2.2 0.6 4.5 4 6.0 6.0

RVW10T2 R1 0.520 755 42.99 18 8.31 2.1 755 0.5 1.1 0.6 1.36 0.5 2.4 2.2 0.6 5.3 5 7.5 7.5

RVW10T2 R1 0.450 755 42.01 18 8.39 2.1 755 0.5 1.1 0.6 1.36 0.5 2.4 2.2 0.6 5.4 5 7.5 7.5

RVW10    R1 9.689 735 235.93 3 4.74 0.7 735 0.5 0.3 0.6 1.36 0.5 2.3 2.2 0.6 1.7 2 3.0 6.0

RVW10    R1 9.564 735 345.95 2 3.03 0.7 735 0.5 0.4 0.6 1.36 0.5 2.3 2.2 0.6 1.3 2 3.0 6.0

RVW10    R1 9.429 1045 296.98 4 4.82 0.7 1045 0.5 0.4 0.6 1.36 0.5 2.6 2.2 0.6 1.8 3 4.5 6.0

RVW10    R1 9.252 1045 268.75 4 6.52 0.6 1045 0.5 0.3 0.6 1.36 0.5 2.6 2.2 0.6 1.9 3 4.5 6.0

RVW10    R1 9.176 1045 211.84 5 6.59 0.7 1045 0.5 0.4 0.6 1.36 0.5 2.6 2.2 0.6 2.3 3 4.5 6.0

RVW10    R1 9.175 Lat Struct

RVW10    R1 9.104 1045 298.07 4 7.23 0.5 1045 0.5 0.2 0.6 1.36 0.5 2.6 2.2 0.6 1.8 3 4.5 6.0

RVW10    R1 9.103 Lat Struct

RVW10    R1 9.102 880 152.01 6 7.25 0.8 880 0.5 0.4 0.6 1.36 0.5 2.5 2.2 0.6 2.5 3 4.5 6.0

RVW10    R1 9.011 Lat Struct

RVW10    R1 8.937 400 65.29 6 5.91 1.0 400 0.5 0.5 0.6 1.36 0.5 1.9 2.2 0.6 2.6 3 4.5 6.0

RVW10    R1 8.936 Lat Struct

RVW10    R1 8.826 170 47.74 4 2.12 1.7 170 0.5 0.8 0.6 1.36 0.5 1.4 2.2 0.6 1.8 2 3.0 6.0

RVW10    R2 8.740 2285 290.17 8 5.79 1.4 2285 0.5 0.7 0.6 1.36 0.5 3.4 2.2 0.6 3.1 3 4.5 6.0

RVW10    R2 8.586 2285 302.07 8 6.25 1.2 2285 0.5 0.6 0.6 1.36 0.5 3.4 2.2 0.6 3.0 3 4.5 6.0

RVW10    R2 8.467 2285 185.92 12 7.40 1.7 2285 0.5 0.8 0.6 1.36 0.5 3.4 2.2 0.6 4.2 4 6.0 6.2

Scour Analysis - Reata Ranch
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RVW10    R2 8.354 2285 211.88 11 7.08 1.5 2285 0.5 0.8 0.6 1.36 0.5 3.4 2.2 0.6 3.8 4 6.0 6.0

RVW10    R2 8.353 2285 139.91 16 4.27 3.8 2285 0.5 1.9 0.6 1.36 0.5 3.4 2.2 0.6 5.0 5 7.5 7.5

RVW10    R2 8.300 Culvert

RVW10    R2 8.135 2285 101.42 23 9.02 2.5 2285 0.5 1.2 0.6 1.36 0.5 3.4 2.2 0.6 6.2 6 9.0 9.0

RVW10    R2 8.134 2285 161.08 14 7.72 1.8 2285 0.5 0.9 0.6 1.36 0.5 3.4 2.2 0.6 4.6 5 7.5 7.5

RVW10    R3 7.984 3925 654.17 6 7.94 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0

RVW10    R3 7.886 3925 655.86 6 8.91 0.7 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0

RVW10    R3 7.784 3925 777.07 5 5.44 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.3 4 6.0 6.0

RVW10    R3 7.678 3925 591.39 7 8.91 0.7 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0

RVW10    R3 7.611 3925 659.92 6 6.06 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.6 4 6.0 6.0

RVW10    R3 7.596 3925 430.97 9 8.87 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.4 4 6.0 6.0

RVW10    R3 7.541 3925 690.82 6 9.78 0.6 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.5 4 6.0 6.0

RVW10    R3 7.491 3925 460.96 9 9.44 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0

RVW10    R3 7.450 3925 576.08 7 8.56 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0

RVW10    R3 7.382 3925 574.19 7 9.94 0.7 3925 0.5 0.3 0.6 1.36 0.5 4.1 2.2 0.6 2.8 4 6.0 6.0

RVW10    R3 7.331 3925 516.62 8 9.58 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.0 4 6.0 6.0

RVW10    R3 7.283 3925 458.96 9 10.62 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0

RVW10    R3 7.240 3925 408.82 10 10.13 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.5 4 6.0 6.0

RVW10    R3 7.215 3925 501.65 8 10.35 0.8 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0

RVW10    R3 7.193 3925 441.41 9 4.83 1.8 3925 0.5 0.9 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0

RVW10    R3 7.174 3925 455.70 9 7.91 1.1 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.3 4 6.0 6.0

RVW10    R3 7.155 3925 492.95 8 8.10 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0

RVW10    R3 7.076 3925 665.71 6 8.20 0.7 3925 0.5 0.4 0.6 1.36 0.5 4.1 2.2 0.6 2.5 4 6.0 6.0

RVW10    R3 6.982 3925 502.03 8 8.09 1.0 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0

RVW10    R3 6.977 3925 501.11 8 6.54 1.2 3925 0.5 0.6 0.6 1.36 0.5 4.1 2.2 0.6 3.1 4 6.0 6.0

RVW10    R3 6.849 3925 539.10 7 7.82 0.9 3925 0.5 0.5 0.6 1.36 0.5 4.1 2.2 0.6 2.9 4 6.0 6.0

RVW10    R3 6.697 3925 462.10 8 3.22 2.6 3925 0.5 1.3 0.6 1.36 0.5 4.1 2.2 0.6 3.2 4 6.0 6.0

Notes: 

See Exhibit 5 for cross section location

See Appendix C (HEC RAS Model) for channel velocity

Assume mean grain size to be 0.6 mm
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CONDITIONS AND APPLICABLE CODES.   

SITE BEFORE BIDDING. CONTRACTORS ARE REQUIRED TO KNOW ALL OBSERVABLE

OR CLARIFICATIONS WHICH ARE DESIRED. CONTRACTORS SHALL ALSO VISIT THE

APPLICABLE CODES AND TO INFORM THE OWNERS/ARCHITECTS OF ANY QUESTIONS

IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO CONFORM TO ALL

CONDITION MAY REQUIRE SIGNIFICANT CHANGES TO THESE DOCUMENTS.

ARE NO UNUSUAL SOIL CONDITIONS OR WIND LOADS. THE FAILURE OF THIS

INCLUDING FEDERAL A.D.A. REQUIREMENTS.  THIS SET ASSUMES THAT THERE

READ TO INCORPORATE ALL APPLICABLE FEDERAL, STATE, AND LOCAL CODES

OF CONSTRUCTION SPECIFICATIONS TO BE SUPPLIED BY OWNER. THEY MUST BE

FOR THE PROJECT AND ARE INTENDED TO BE USED IN CONJUNCTION WITH A SET

THIS SET OF DRAWINGS AND DOCUMENTS IS INTENDED AS A SET OF GUIDELINES
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